Modulation of norepinephrine-induced vasoconstriction by endothelin-1 and nitric oxide in rat tail artery.
The effects of endothelin-1 (ET-1) and an inhibitor of the synthesis of nitric oxide (NO) have been examined on vasoconstrictor responses to nerve stimulation and norepinephrine in the rat isolated perfused tail artery. In endothelium-denuded preparations, a 60-min exposure to 0.3 nM ET-1 had no effect on the basal perfusion pressure, but significantly enhanced responses to stimulation (1 Hz, 10 s) and norepinephrine (10 ng) to 124 +/- 9% (n = 6) and 139 +/- 14% (n = 8), respectively, of control responses. In endothelium-intact preparations, inhibition of NO synthesis by NG-nitro-L-arginine (NOLA, 10 microM) enhanced responses to stimulation (5 Hz, 10 s) and norepinephrine (10 ng) to 171 +/- 12% (n = 6) and 222 +/- 9% (n = 4), respectively, of control responses. The NOLA-induced enhancements were prevented by 100 microM L-arginine but not by 100 microM D-arginine, and did not occur in endothelium-denuded arteries. In other experiments, segments of rat tail artery were perfused in a low-volume (3.5 ml) recirculating system. The basal perfusion pressure was consistent for at least 60 min. In endothelium-denuded segments, vasoconstrictor responses to nerve stimulation (0.5 Hz, 10 s) or norepinephrine (10 ng) remained constant. However, in endothelium-intact segments, responses to stimulation and norepinephrine gradually increased to 158 +/- 13% (n = 6) and 152 +/- 8% (n = 5), respectively, of initial responses, after 45 min of recirculation. The increases were not related to NO, as they remained unchanged in the presence of 10 microM NOLA. Thus, it appears that a vasoconstriction-enhancing factor, possibly ET-1, is released from endothelial cells and accumulates in the perfusion fluid.